Investigation of the effect of the CAB/A3 system on HNIW-based PBXs using molecular dynamics.
The influences of the temperature and the BDNPA/BDNPF (A3) content on the mechanical properties of and the binding energies between hexanitrohexaazaisowurtzitane (HNIW) and cellulose acetate butyrate (CAB)/A3 were studied via molecular dynamics simulations. The morphology of HNIW in acetone was simulated using an attachment energy (AE) model to elucidate the HNIW surfaces that are present under real-world conditions. The simulation results were consistent with the experimentally derived ones, and they indicated that the exposed HNIW surfaces were (0 0 1), (1 1 0), and (1 1 -1). The mechanical properties of CAB with different amounts of A3 were calculated at different temperatures, and the results showed that the amount of A3 was a stronger influence than the temperature on the mechanical properties. The binding energies between CAB/A3 and the exposed HNIW surfaces were calculated. Based on the binding energy and the area of each exposed surface, the weighted-average binding energy was calculated and then used instead of the total binding energy to evaluate the effect of the temperature and the A3 content on the binding energy. The average binding energy was found to be highest when the temperature was 313 K and the mass fraction of A3 was 0.15.